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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S435not more likely to achieve worse outcomes 3 months following the
surgery. Moreover, most of the subjects were able to achieve high HOS
scores 3 months following the surgery, even if they had low scores
preoperatively. This may suggest that the reduction of pain following
the surgery may drive the improvements in HOS. In contrast, achieving
better scores on the performance-based measure may be reliant on
having better functional performance prior to THA.Table 1
Pearson correlation coefﬁcent between preoperative and postoperative values
3 Months postoperative
HHS HOS TUG SCT 6MW
Preoperative Age .055 -.202 .509** .472** -.329
BMI -.178 -.150 .089 .239 -.308
Pain surgical hip -.050 -.272 .287 .258 -.328
Hip ABD strength -.157 .050 -.372* -.501** .471**
Hip internal
rotation ROM
.300 .464** -.332 -.444* .496**
Knee EXT strength -.209 .020 -.340 -.408* .249
HHS .259 .231 -.236 -.233 .275
HOS .184 .367* .456** -.426* .445*
TUG -.261 -.418* .774** .723** -.670**
SCT -.200 -.404* .589** .706** -.675**
6MW .145 .353 -.569** -.672** .820**
Abbreviation: HHS, Hip Harris Score; HOS, Hip Outcome Score; TUG, Timed Up-and-
Go; SCT, Stair Climbing Test; 6MW, Six Minute Walk; BMI, body mass index; ABD,
abductors; ROM, Range of motion; EXT, Extensor.
**, Correlation is signiﬁcant at the 0.01 level (2-tailed).
*, Correlation is signiﬁcant at the 0.05 level (2-tailed).786
MEASUREMENT PROPERTIES OF EXISTING CLINICAL ASSESSMENT
METHODS EVALUATING SCAPULAR POSITIONING AND FUNCTION. A
SYSTEMATIC REVIEW
C.M. Larsen y, B. Juul-Kristensen y,z, H. Lund y,z, K. Søgaard y. yUniv. of
Southern Denmark, Dept. of Sports Sci. and Clinical Biomechanics,
Odense, Denmark; z Inst. of Occupational Therapy, Physiotherapy and
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Purpose: From a biomechanical perspective, the scapula plays a key
role in the shoulder and arm function as a stable base for optimal
muscle activation both at rest and during functional tasks.There is
evidence suggesting that scapular positioning are altered in patients
with musculoskeletal shoulder disorders, e.g in shoulder impingement
syndrome and in patients with glenohumeral osteoarthritis. Rehabil-
itation exercises are aiming at altering abnormal/asymmetric scapular
positioning and/or function. Numerous assessment methods havemeasured the degree of scapular dyskinesis, subjectively by visual
evaluation and objectively by measurements of static and dynamic
scapular positioning, by either a 3-dimensional electromagnetic device
or 2-dimensional clinically applicable methods. Since advanced
equipment (i.e. 3D motion analysis) is rarely available in the clinic, the
clinician needs applicable assessment tools to characterise scapular
alterations.The aims were to compile a schematic overview of the
available clinical scapular assessment methods and critically appraise
the methodological quality of the involved studies.
Methods: A systematic, computer-assisted literature search using
Medline, CINAHL, SportDiscus and EMBASE was performed from
inception to October 2013. Reference lists in articles were also screened
for publications. The overall method used in this review can be divided
into four steps: 1) Compile an exhaustive list of scapular assessment
methods on the basis of an initial search; 2) Additionally search for
studies including clinimetric outcome measures of the identiﬁed
assessment methods; 3) Critically appraise the methodological quality
of the identiﬁed measurement properties in each study; and 4) Identify
the assessment methods with acceptable results in the domains of
validity and reliability as well as responsiveness, from studies which
best meet the standards for acceptable methodological quality. Fur-
thermore, the review sought to recommend clinical scapular assess-
ment methods on the basis of acceptable results in the domains of
validity and reliability as a minimum.
Results: From 50 articles, 54 method names were identiﬁed and cat-
egorised into three groups: Static positioning assessment (n ¼ 19), Semi-
dynamic (n ¼ 13), and Dynamic functional assessment (n ¼ 22).
Fifteen studies were excluded for evaluation due to no/few clinimetric
results, leaving 35 studies for evaluation. Graded according to the
COnsensus-based Standards for the selection of health Measurement
INstruments (COSMIN checklist), the methodological quality in the
reliability and validity domains was ‘fair’ (57%) to ‘poor’ (43%), with only
one study rated as ‘good’. The reliability domain was most often
investigated. Few of the assessment methods in the included studies
that had ‘fair’ or ‘good’ measurement properties demonstrated
acceptable results for both reliability and validity.
Conclusions: We found a substantially larger number of clinical scap-
ular assessment methods than previously reported and the methodo-
logical quality of the included measurement properties in the reliability
and validity domains were in general ‘fair’ to ‘poor’. None were exam-
ined for all three domains: reliability, validity and responsiveness.
Clinically applicable assessment methods of visual observation and
inclinometer measurement of scapular rotation for evaluation of scap-
ular kinematics seem suitably evidence-based for clinical use. Future
studies should test and improve the clinimetric properties of clinical
assessment methods, especially also the diagnostic accuracy and
responsiveness, to increase utility in clinical practice.
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INTER-EXAMINER RELIABILITY OF A TEST BATTERY FOR ASSESSING
SCAPULAR POSITIONING AND FUNCTION
H. Eshøj, C. Larsen, K. Søgaard, B. Juul-Kristensen. Inst. of Sports Sci. and
Clinical Biomechanics, Odense, Denmark
Purpose: Scapular dyskinesis, deﬁned as an abnormal positioning, and/
or altered function of the scapular is often present in subacromial
impingement syndrome (SIS). SIS is one of the most common shoulder
disorders, which can potentially lead to degenerative conditions and/or
osteoarthritis in the glenohumeral joint. Treatment of SIS primarily
consists of physical therapy aiming at reducing signs of scapular dyski-
nesis. However, no consensus exists regardingwhich clinical tests to use
for identifying and measuring scapular positioning and function. As a
ﬁrst step acceptable clinimetric measures of reliability is important,
although, several tests have only been tested for intra-reliability. The aim
was to investigate the inter-examiner reliability of an extended battery
of clinical tests for assessing the scapular positioning and function.
Methods: A standardized three-phase protocol for clinical reliability
studies was conducted, containing a training, an overall agreement and
a study phase. By choosing a population of overhead athletes in the ﬁnal
study phase, approximately 50% of the subjects included were expected
to present an obvious scapular winging (pseudo or margo medialis
winging). The test battery comprised 24 clinical tests of static (six),
semi-dynamic (seven) and dynamic measurements (ten) of the scapular
positioning and function. Supplemental tests, such as proprioception
and isometric external rotation strength with and without scapular
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subjects, the results of each test round and each others’ test results.
Intra-class correlation coefﬁcients (ICC) and kappa values were inter-
preted as: 0.0-0.40 (poor); 0.40-0.75 (fair to good); and 0.75-1.00 (good
to excellent). Prevalence and bias adjusted kappa (PABAK) was not
performed for kappa calculations.
Results: A total of 41 subjects (mean age 25 years 18 females), were
recruited among adult overhead athletes from the municipality of
Odense, DK.
Data were tested and found to be normally distributed for all con-
tinuous variables. Bland Altman plots showed no funnel effects, though,
systematic bias and statistical signiﬁcant difference between testers
were present in ten (42 %) of the 24 tests.
In six static tests, evaluating the scapular position and the maximal
passive shoulder internal rotation, ICC values where within 0.53-0.89.
In six semi-dynamic tests, measuring the onset of scapular upward
rotation and the positions of the scapula during ﬁve different humeral
abduction positions, ICC values were ranging from 0.25-0.47. During
dynamic movements nine tests dichotomously evaluated whether
winging was present or not. Here, ﬁve tests showed kappa values
between 0.17-0.71, and in the remaining four tests, kappa could not be
calculated. Finally, isometric humeral external rotation strength meas-
ured with/without scapular ﬁxation had an ICC within 0.95-0.96, and
one test of shoulder proprioception showed ICC equal to 0.68.
Conclusion: An extended test battery to investigate the inter-examiner
reliability for assessing the scapular positioning and function were
compiled. Assessment methods ranged from merely static to dynamic
evaluations, measured either quantitatively or qualitatively. Unevenly
distributed between the static, semi-dynamic and dynamic measure-
ments, the inter-examiner reliability proved to be “good to excellent”
in six (25%), “fair to good” in 11 (46%) and “poor” in seven (29%) of the
24 tests. Systematic bias between testers appeared in some (42 %), but
not all, tests within the different measurement categories, questioning
the overall accuracy of these tests. However, within the static meas-
urements, four of the tests had ICC values within “good to excellent”
and no systematic bias. In conclusion, improvement of clinimetric
properties of tests for measuring scapular positioning and function
with semi-dynamic, dynamic and dichotomously evaluations are
needed.
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RELATIONSHIP BETWEEN KNEE EXTENSOR TORQUE AND PHYSICAL
FUNCTION IN MEN WITH EARLY KNEE OSTEOARTHRITIS
L.F. Selistre, G.H. Gonçalves, M. Petrella, S.M. Mattiello. Federal Univ. of
S~ao Carlos, S~ao Carlos, Brazil
Purpose: The aim of this study was to correlate the peak knee extensor
torque with the general and speciﬁc physical function in menwith early
knee osteoarthritis.
Methods: It were selected men, aged between 40 and 70 years. The
subjects underwent a physical therapy evaluation and radiographic
examination for the diagnosis of knee OA according to the ACR criteria
(American College Rheumatology) and classiﬁed regarding the severity
degree of the disease according to the classiﬁcation of Kellgren and
Lawrence (1957). Volunteers responded to the WOMAC questionnaire
in which the total score of physical function and two items that com-
pose this domain was calculated. For assessment of knee extensor tor-
que, the volunteers underwent the isokinetic evaluation of the knee
(extensor torque), on concentric / eccentric mode, using the speed of 60
 / s. Based on the ﬁve maximal repetitions performed, it was obtained
the peak knee extensor torque normalized by body weight and multi-
plied by one hundred. Data were analyzed through of Statistica 7.0
program, taking into account the descriptive values (mean and standard
deviation) at ﬁrst. It was evaluated the normality by the Shapiro-Wilks
test, then the Spearman correlation test was performed between the
peak torque normalized by body weight (PT / weight x 100) and values
obtained for each question in the physical function domain of WOMAC,
using a  0.05.
Results: It were assessed twenty six men with OA grade 2 (KL), with a
mean age of 56 ( 8), height 1.74 ( 0.07), weight 84.2 ( 13.6) and BMI
27.9 ( 4,6). There was signiﬁcant and moderate correlation (r> 0.4)
between the extensor torque (60  / s) and activities "Climbing stairs" (r
¼ - .45, p ¼ 0.021) and "Getting up being seated" (r ¼ - .41, p ¼ 0.036).
On the other hand, there was no correlation of extensor torque with
total physical function domain score (p ¼ 0.094).Conclusions: The extensor torque seems to play an important role in
physical function in men with knee OA grade II and its importance
seems to be more related to some speciﬁc activities. Therefore func-
tional training could be associated to complement the treatment of
these patients.
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Purpose: Muscle weakness has been hypothesized as being a crucial
factor in the development of activity limitations in knee osteoarthritis
(OA). Longitudinal evidence to support this hypothesis is scarce. The
aims of the study were: 1) to determine whether a decrease in
muscle strength over three years is associated with an increase in
activity limitations; and 2) to examine whether the longitudinal
association between muscle strength and activity limitations is
moderated by knee joint proprioception and laxity in early sympto-
matic knee OA.
Methods: Three-year follow-up data of 146 subjects with early symp-
tomatic knee OA from the Cohort Hip and Cohort Knee (CHECK) were
used. Muscle strength, proprioception and laxity were assessed using
speciﬁcally designed measurement devices. Self-reported and per-
formance-based activity limitations were measured with the Western
Ontario and McMaster Universities Osteoarthritis Index (WOMAC), the
get-up-and-go test, walk-test and stair-climb test. Statistical analyses
included paired t-tests and regression analyses. In regression analyses,
the association between muscle strength and activity limitations was
adjusted for relative confounders.
Results: Overall, small 3-year changes in muscle strength and activity
limitations were observed. A 3-year decrease in muscle strength was
independently associated with an increase in performance-based
activity limitations, on all four measures. Proprioception and laxity did
not moderate this association.
Conclusions: In patients with early knee OA, a decrease in muscle
strength is associated with an increase in activity limitations. Our
results are in line with the hypothesis that muscle weakness is a causal
factor in the development of activity limitations in early knee OA. Fur-
ther well-designed experimental studies are indicated.790
CORRELATION OF 1-REPETITION MAXIMUM AND RATINGS OF
PERCEIVED EXERTION IN ADULTS
A.M. Susko, S. Depaul, G. Fitzgerald. Univ. of Pittsburgh, Pittsburgh, PA,
USA
Purpose: The current gold standard for determining proper dosage
of strength training for rehabilitation is the 1-repetition maximum
(1RM). This method requires a patient to elicit a maximum force
through the targeted muscle. For patients with knee osteoarthritis
(OA), maximum quadriceps contractions often provoke consid-
erable pain; this pain response may mask the true strength of the
muscle. Thus, 1RM testing is not always a feasible or accurate
method of testing strength or determining proper strength train-
ing dosage. A viable alternative to 1RM testing would be
extremely clinically useful for rehabilitation specialists working
with patients with OA. One potential alternative to 1RM testing is
use of perceived exertion scales. Perceived exertion scales were
ﬁrst introduced for dosage of aerobic training, but the utility of
these scales has also been examined for dosage of resistance
training. Previous studies have examined use of the Borg Rating of
